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ABSTRACT

THE REQUIREMENT FOR WILD WEASEL DEFENSE SUPPRESSION
ASSETS IN REDUCING AIRCRAFT ATTRITION
BY MAJOR ROBERT HENRY HASELOFF, USAF.

The combat effectiveness of tactical airpower can be
assured during a conflict only irf attrition is maintained at
minimum levels. In today's high threat environment, the
Warsaw Pact nations outnumber the NATO allies in front line
aircraft by a factor of 2.4 to 1 and have over 1800 surface-

to-air missile launchers and 1500 search radar systems.

Therefore, we must have an effective and efficient defense

suppression capability to effectively accomplish the
counterair mission. Effective suppression of enemy radar
systems is directly associated with attrition rates of
fighter aircraft operating in the vicinity of the forward
edge of the battle area (FEBA). The focus of this thesis is
to determine if Wild Weasel assets are required during a
conflict and ascertain when they become cost effective in
reducing attrition of strike aircraft.

This study examines three aspects of the supprassicn
of enemy air defense (SEAD) mission. First is the history of
electronic combat. This thesis covers the history of aerial
electronic combat beginning with the introduction of radar

controlled antiaircraft gun and missile systems after World
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War II. Other areas discussed include the development of the

first Wild Weasel aircraft during the Vietnam conflict and
tha lessons learned from the 1373 Arab-Israeli War. Recert
hostilities include the Palklands coaflict, the Bekaa Valley
debacle, 3nd the 1986 raid on Libya by U.S. forces.

Tue second aspect covers th Soviet radar threat.
Presentation of the Soviet threat discusses doctrine,
employment of the Soviet air defense system, the capabilities
and weaknesses of each Soviet ragar zystem,; aind conclaudes
with an insight to future Soviet weapons systems.

The final portion of the thesis provides an analysis
of fighter attrition and a cost effectiveness analysis to
determine when the Wild Weasel rorce reaches a cost effective
break even point. Concluding remarks discuss the validity of
using Wild Veasel assets as a cost effective and viasble
method of lethal defense suppression in reduciag aircraft

attrition.
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CHAPTER 1

INTRODUCTION

To gain air superiority and effectively accomplish
close air support (CAS) and air interdiction (AI) missions,
there must be an effective and efficient defense suppression
capability. This defense suppression capability will
decreﬁae the attrition of both our air-to-air and air-to-
ground fighter forces.1 Recent improvements in surféce-to-
air defense capabilities of the Warsaw Pact nations pose a
direct threat to NATO aircraft during a wartime scenario.
Effective suppression of enemy radar systems is directly
associated with attrition rates. As suppression effecti-
veness increases, attrition rates will decrease. Our defense
dollars can then go to supporting fighter bombers, dual role
fighters, and training the pilots for those aircraft.2

The inbound fighter must pass through the forward
edge of the battle area (FEEA) enroute to his target without
threat radar engagement. During the Vietnam conflict, many
fighters would jettison their weapons to gain maneuverability

and speed when they believed they were engaged by an enemy

radar. Ultimately, the most important aspect of a threat

radar engagement is survival of the fighter. To effectively
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destroy the enemy's airfields and storage areas, the fighter
must not only survive a radar engagement, but also continue

to the target to deliver ordnance.3

The safety of the
fighter and accurate deiivery of weapons against the enenmy
can be assured only if electronic combat assets effectively
suppress enemy radar systems.4

Current stand-off capabilities in the defense
suppression mission have undergone large changes during the
last 10 years. The high speed antiradiation missile (HARM)
is a very effective stand-off weapon. However, to
effectively suppress an area, it requires a large gquantity of
missiles.5 To form an air corridor, Wild Weasels can use
either air-to-surface missiles in a stand-off mode or deliver
cluster bombs in a direct mode against emitting radars. The
direct delivery method will not only suppress the enemy's
ability to engage fighters, but will also increase the
attrition rate of the weasel. Attrition rates of fighters
against the current Soviet threat will reduce our capability
to effectively wage war in only a few days. Reducing fighter
attrition can be accomplished with an effectivz mix of
de=fense suppression assets.6

The purpose of this research problem will be to
determine if Wild Weasel aircraft are an effective component
of these electronic combat assets in reducing attrition rates
of strike aircraft during bombing attacks. Attrition rates

concerning strike aircraft and the effectiveness rates of the

2
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Wild Weasel aircraft will be studied. Determination of an
effectiveness rate will show when the Weasel provides cost

effective protection to the strike force.

ASSUMPTIONS

"he following assumptions will ke made during the
course of the thesis:

1. It will be assumed that a 2% attrition rate will
be the highest lavel of attrition accepted for fighters
during the course of a war/conflict. Thisg rate is derived

rom rates attained during the Vietnam conflict which ranged
from 14% in the early porticns of the war. to 1.4% at the
end. Also, it will be assumed there will be missions whers
tuis rate will ke higher, but the overall rate will be at or
below 2%.’

2., Attriticon rates for fighters without dsfense
suppression assets are estimated to be between 4% and Z0% by
various sources., The rate used in this thesis will he 10%.

3. This thesis addresses only attrition of the
strike aircraft and assumes no attrition for :che Wild Weasel

aircraft.

DEFINITION OF TEEM3

The development of radar before World War II,
surface-to-zir missiles in the mid 1950's, and heat saeking
missiles in the 1960's have all impacted the slectronic
battlefield. Most recently, jam resistant radios, microwave

3
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datalinks, and satellite relays have added to the confusion
when defining electronic_combat.g

The common thread that ties these technologically
advanced systems together is the electromagnetic spectrunm.
Currently, the effective use of these new systems depends on
the ability to maintain control of that portion of the
electromagnetic spectrum in which each system operates.

The electromagnetic spectrum is defined in JC&
Publication Number 1 as the range of frequeancies of electro-
magnetic radiations from zero to infinity. This spectrum is
divided into 26 alphabetically designated bands. This thesis
will focus on the bands from C tc J (frequencies from 500
megaherz to 20,000 megaherz). This includes the acquisition,
target tracking, and missile guidance radars of all mobile
threats considered in this paper.10

The understanding of electronic combat is based on
definitions which accurately describe the rnle of electronic
combat on the modern battlefield, The term "electronic
combat” is rlatively new. However, terms used to describe
2ach element of electronic combat have been in use for
some time. These technical definitions describe how the
various electronic combat elements operate within the
electromagnetic spectrum.

The inter-relationships of the three subelements of

alectronis combat can best be shown in Figure 1-1.

i - -\'t‘-\"-""-"'-‘-\-‘\-\."\-"-'\N%‘.-s&.-,’-s.‘- e
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ELECTRONIC COMBAT

ELECTRONIC WARFARE c3em SEAD

- *ZSM *CQUNTER c3
*C

~-DETECT
-IDENTIFY
- -LOCATE

*DISRUPTION
PROTECTION *DESTRUCTION

*ECCM
-ANTI-ACTIVE
~ANTI-PLSSIVE

*ECM
-DECEPTION
- JAMMING

FIGURE 1-1

Electronic Combat (EC) is the action taken in support
of military operations against the enemy's electromagnetic
capabilities. It involves three elements of operation;
electronic warfare (EW); command, control, and
communications countermeasures (C3CM); and suppression of

1

enemy air defenses (SEAD). Electronic warfare is military

action taken to deny the enemy's use of the electromagnetic

spectrum, and actions that retain the friendly use of that

spectrunm. gfgg is the action taken to deny information to

the enemy and to protect friendly C3

capabilities. SEAD is
the action taken to neutralize, destroy, or temporarily
degrade hostile air defense systems in a specified area by

5
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physical and/or electronic attack.

The Wild Weasel aircraft is designed to detect,
identify, and locate enemy radar systems. After the radar
is located, the Wild Weasel uses an assortment of missiles
and bombs to physically destroy a threat radar. Several
subelements of electronic warfare (EW) are used tc accomplish
the destructive portion of a SEAD mission. Initially, all
elements of ESM will be used in detecting, identifying, and
locating the threat radar. Secondly, after locating the
threat radar, the Wild Weasel will use deception and self
protection jamming from the ECM sub-element of electronic
warfare (EW) to complete the destruction of the radar system.

Suppression of enemy air defenses {SEAD) refers
specifically to the disruption or destruction of air defense
radar systems, and involves the physical action taken to
destroy or disrupt the radar system itself. The methods used
to locate and attack the threat radar, however, include the
primaryrsubelements of EW.13

Many authors use the term electronic warfare in an
all-encompassing form when, in effect, there is a specific
term which applies to that portion of the electronic combat
arena. Therefore, the relationship of the terms can become
somewhat confusing. For the scope of this thesis, the term
electronic combat w#will denote the broad aspect of the term

including all three subelements.
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Many civilian writers reference electronic combat and
place it on a level vith electronic warfare. The incorrect
use cf these terms can only lead to further confusion. The
writer should always describe the exact characteristic of
electronic combat using the correct terms which will insure
understanding by the reader. OCne writer referred to the
destructive capability of SEAD as a lethal electronic
countarmeasure (ECM), a subelement of electronic warfare.14

The concept of electronic combat aircraft is not
unique to the United States. The Germans have approved full
production of an electronic combat and raconnaissance (ECR)
aircraft which will be capable c¢f carrying the air launched
antiradiation missile (ALARM) develowned by Grzat Britain.15
Also, according to several sources, the Israelis are
continuing to update their version of a "Special Mission"
fighter, which was successful during the Bekaa Valley

16

debacle. There is currently no 3Soviet equivalent of the

Air Forces' Wild Weasel aircraft. However, the SU-2Z4 Fitter
has acquired an intensive array of antennas ané may perform

the mission in the future.17

- LIMITATIONS

The main focus of this thesgis will ke fo determine
how effective the Wild Weasel must ke in reducing attrition
before becoming cost effective. Due to classification
proolems, this thesis will not attempt to determine combat

7
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capabilities of the Wild Weasel in a lethal defense

suppression rcle, Additionally, the benefits of outside
jamming by both the &F-111 (Raven) or the EC-130 (Compass
Call) ailrcraft will nct be considerecd in this study.
Noxrmalliy, EC assets work together in the battlefield and
provide a synergistic effect against threat emitters.
However, this effect is immeasurable without access to
special test equipment and is beyond the scope <f this study.
The disruption aspect of SEAD will 1ot be addressed
- in this thesis due to the limited time avrilable and many
intangible factors involved. Additionélly, the limited cost
analysis portion of this thesis will address only stand-off
techniques using antiradiation missiles by the Wild Weasels.
Finally, this study will not lock at the capabilities of Army
artillery tc supprass enemy surface-to-air threats in or near

the FEBA.18

METHODS AND PRCCEDURES

This study wilil investigate the effects of attrition
rates on strike fighters and the effectiveness of using
stand-off weapons by the F-4G Wild Weasel aircraft in the
defense suppression role., This thesis will set forth a step
by step approach to determine if Wild Weasel aircraft are
required in a lethal defense suppression role and at what

point these assets become cost effactive.
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Chapter Two presents a historical perspective on
electronic combat beginning witl the development of radar
controlled antiaircraft artillery. Discussion will include
lessons learned from hunter-killer team employment in
Vietnam, the use of combined electronic assets by the
Israelis in the Bekaa Valley, and octher conflicts where the
use of electronic combat was important.

Chapter Three discusses Soviet air defense doctrine
and command and control procedures. Additionally, a review
cf current Soviet mobile threat systems will include the SA-
6/11, SA-8, SA-10, and the 2SU-23-4. Finally, an overview of
Soviet air defense weaknesses and emexging trends will be
prasented.

The first portion of Chapter Four will determine
attrition rates for fighter aircraft in the FEBA area, both

with and without the benefit of lethal defense suppression

Lot

assets. A base of 1,000 strike aircrzfit and 40 Wild Weasel

aircraft will be used during eacii analysis. Chapter Four
then compares attrition rates, analyses cost effectiveness,
and determines how effective the Wild Weasel assets must be
to reach a cost effective break even point.

A cost effectivene- s analysis will determine if the
benefits of defense suppression assets in thes forward battle
area are economical., These benefits will b2 compared with
the same defense dollars spent towérd fighter aircraft as
replacements to overcome the expected attrition rates without

9




defense suppression assets.,

These results will then be used to determine an
approximate effectiveness rate required of the Wild Weasel
aircraft in combat to maintain fighter attrition rates at an
acceptable level.

Chapter Five will summarize previous data and

present conclusions to the readerx.

REVIEW OF LITERATURE

Many authors have written informative electronic
combat articlez, but have used terms in the wrong context or
intercliangeably. 1In one case the writer actualiy describes
the SEAD mission as a lethal electronic countermeasure.19
The reader must understand that electronic warfare
subalemenis are osnly usad in the detection and location of an
enemy radar. SEAD is the actual destruction or suppression
of enemy defenses, and there is no relation to ECM other thnan
that used by the Wild Weasel for self protection.

The following references deserve comment:

"Development Planning for Defense Suppression” (U) by

Stephen H. Hclliday, appeared in a special issue of the

Journal of Defanse Regsearch in 1978. It centains valuable

information on the determination of effectiveness rates for
several different types of defense suppression elements.
This document is classified secret, however, no classified
portions were cited in the thesis.

10




FE ERFLT LN TG TN LU TR T LS T YR . S

Soviet Radiocombat by David A, Chizus describes the

bagic doctrine of Soviet electronic warfare from tihe use of
jammers to communications security. The best porction of this
book is the bibliiography and definition section. The focus
is on Soviet electronic combat terms and their western
eguivalent. These sections comprise almost ialf the bogk and
give the reader many references foxr future use.

The books, Electronic Warfara: From the Battle of

Teushima to the Falklands and Lebanon Conflicts and

Instruments of Darkness: The History of Electronic Warfare

provide the reader with an indepth review of electronic
combat from the beginning to the recent conflict in Labanon.

Weapons_and Tactics of the Scviet Army by David C.

Isby, includes an extire chapter on Soviet air defense. In
this chapter, Mr. Isby discusseg the principles of Soviet air
defense dectrine, weapons capabilities, tactical framework,
and employment of each tactical air defense system in the
Soviet inventory. Especially credible are portions of the
text covering apparent weaknesses in the Soviet organization
of air defense units and air defense systems.

"Wild Weasel Penetration Model" is a research study
accomplished by Kenneth Anderscn and Ronald Nenner at the Air
Force Institute of Technology in 1982. This paper provided a
good background in determining attrition rates and the

effectiveness of Wild Weasel operations.
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Yan Aircraft Attrition Analysis for F-4G wild VWeasel
‘Employment in Central European Scenarios of 1982 and 1985"
(U), by Carrol Johnson, provided the reader with an excelleat
psackground on determining attrition rates of Wild Weasel
aircraft operating in the FEBA. The paper looked at several
direct bombing methods and other weapons used by the Wild
Weasel in the defense suppreszion role. The study then
derives attrition values for each method of delivery. This
document, is classified secret, however, nc classified

portions were cited in this thesis,
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